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PROBLEM TO BE SOLVED: To perform excellent lubrication and cooling of a cutting point by 
specifying a discharge position of oil mist and cutting liquid and resolve the breakage of a tap. 
SOLUTION: An oil hole 7 is formed in an axial part, a branch hole 8 communicated with the oil hole 7 
is provided, and the tip of the branch hole 8 is opened in a chip discharge groove 6, and the branch 
hole 8 is arranged pointing to the front of a boundary part between a complete screw part 4 and a 
biting part 5. Further, the branch hole 8 is formed pointing to a direction orthogonal to an axis or 
pointing to a position slightly further in front than a direction orthogonal thereto. 
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CLAIMS [Claim(s)] 

[Claim 1 ] The tap with an oil hole characterized by preparing the branching hole which is open for 
free passage to this oil hole, and turning and establishing said branching hole in the front from the 
boundary section of a complete thread and a bevel lead in the tap with an oil hole which comes to 
carry out opening of the tip of that branching hole into a chip spillway while establishing an oil hole 
in the axial center section. 

[Claim 2] Said branching hole is a tap with an oil hole according to claim 1 prepared a little towards 
the front from the direction which intersects perpendicularly to the axial center of the tap with an 
oil hole concerned, or its direction which intersects perpendicularly. 

[Claim 3] The tap with an oil hole according to claim 1 or 2 by which an oil mist or little liquefied oil 
is supplied to said oil hole with air. 

[Claim 4] A tap with an oil hole given in either of the claims 1-3 by which the chamfer is formed in 
the delivery of said branching hole. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention establishes an oil hole in the axial center section for cooling of 
the cutting section, and lubrication, and relates to the tap with an oil hole which comes to carry out 

1 



THIS PAGE BLANK (usptcj 



opening of the tip of the oil hole into a chip spillway. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of tap with an oil hole is divided into two 
kinds, what is divided roughly into three kinds, a straight groove, a spiral slot, and a peeling-cut 
slot, by the shape of that quirk, and has a branching hole in a point with the mold of an oil hole, and a 
thing without a branching hole. A straight groove type thing and a peeling-cut slot type thing are 
usually used for through-hole processing, and, usually it has the branching hole in the point also in 
the thing of which type. In addition, these are applied to the hand tap and the point tap. The tap with 
an oil hole of the type which has a branching hole by the straight groove is illustrated by drawing 5 
(a) and (b). In the tap with an oil hole shown in this drawing 5 , the branching hole 55 is formed 
towards the slanting front so that opening may be carried out to the pars basilaris ossis occipitalis 
of the chip spillway 54, and it is constituted so that cutting fluid may be breathed out towards the 
slanting front through these oil holes 53 and the branching hole 55, so that an oil hole 53 may be 
formed along with an axial center from the shank section 51 to about 52 bevel lead at a tip and it 
may be open for free passage to this oil hole 53 (refer to JP,60-1 42022,11). Moreover, in 
consideration of eccritic [ of a chip ], what turned and established the branching hole in slanting 
back from the point of an oil hole is proposed as indicated by JP,63-1 10324,11. 
[0003] On the other hand, as a tap used for rest hole processing, there are a straight groove type 
thing and a spiral slot type thing, and the branching hole is not usually established in a point in this 
case. The tap with an oil hole of a type without a branching hole is illustrated by the straight groove 
by drawing 6 (a) and (b). In this type of thing, the cutting fluid supplied through an oil hole 53 is 
breathed out towards the front from a point, and that breathed-out cutting fluid is discharged with a 
chip through the chip spillway 54 to the shank section 51 side. In addition, this type of tap is applied 
to the hand tap. The tap with an oil hole of the type which does not have a branching hole in a spiral 
slot (spiral tap) is shown in drawing 7 (a) and (b). In this tap with an oil hole, along with an axial 
center, an oil hole 63 is formed until it results [ from the shank section 61 ] in the edge-of-a-blade 
section 62, and it considers as the structure where opening of the delivery is not carried out at the 
chip spillway 64, and the cutting fluid breathed out from the edge-bf-a-blade section 62 through the 
oil hole 63 is discharged with a chip through the chip spillway 64 formed in the shape of a spiral to 
the shank section 61 side. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in cutting using the above taps with an oil 
hole, although the so-called wet processing which cuts while supplying a lot of cutting fluid 
conventionally was in use, semi dry processing which performs cutting in the viewpoint list of 
saving resources and energy saving with very little cutting fluid from a viewpoint of a work 
environment improvement, and Myst processing which performs cutting by the oil mist have 
attracted attention recently. However, since said each of conventional taps with an oil hole is 
premised on wet processing When the tap with an oil hole of a type is used for semi dry processing 
or Myst processing conventionally [ these ], Myst breathed out clitteringly escapes to the exterior 
through the chip spillway 64, without adhering to a cutting point, for example, in the case of a 
spiral tap, it is shown by the arrow head A of drawing 7 (c) - as - the edge-of-a-blade section 62 
- A cutting point becomes lubrication and poor cooling by this, and there is a trouble that a tap will 
break for the excessive torque by printing. 

[0005] This invention was made in order to cancel such a trouble, makes the lubrication of a cutting 
point, and cooling good by specifying the regurgitation location of an oil mist or cutting fluid, and 
aims at offering the tap with an oil hole which can cancel breakage of a tap by this. 
[0006] 

[Means for Solving the Problem and its Function and Effect] In order to attain the purpose mentioned 
above, the tap with an oil hole by this invention is characterized by preparing the branching hole 
which is open for free passage to this oil hole, and turning and establishing said branching hole in the 
front from the boundary section of a complete thread and a bevel lead in the tap with an oil hole 
which comes to carry out opening of the tip of that branching hole into a chip spillway while it 
establishes an oil hole in the axial center section. 

[0007] Since according to this invention the tip of the branching hole which is open for free passage 
to the oil hole established in the axial center section carries out opening into a chip spillway and the 
branching hole is prepared towards the front from the boundary section or its boundary section of a 
complete thread and a bevel lead of a tap It can be lost that an oil mist or cutting oil escapes to the 
exterior through a chip spillway, these oil mists etc. can be made to adhere to a cutting point 
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certainly, and it becomes possible to prevent the occurrence of the breakage accident of a tap based 
on lubrication or poor cooling. 

[0008] As for said branching hole, in this invention, being prepared a little towards the front is 
more desirable than the direction which intersects perpendicularly to the axial center of the tap 
with an oil hole concerned, or its direction which intersects perpendicularly. It is suitable to more 
specifically prepare a branching hole so that it may have the inclination of 80 degrees - 90 degrees 
to the axial center of a tap. When it stops at doing in this way and this tap is used for hole 
processing by it, the chip discharged from the edge of a blade through a chip spillway to a shank side 
can prevent invading from the delivery of a branching hole. Therefore, when a chip invades in an oil 
hole, the discharge quantity of an oil mist or cutting oil can be reduced, or increase of the tapping 
torque by checking the smooth flow of a chip can be prevented. In case invasion of the chip into this 
branching hole performs processing which uses an oil mist especially with small mass, it is 
effective by the case where it applies to semi dry processing or Myst processing especially since it 
is remarkable. 

[0009] In this invention, when searching for the spreading effect of the cutting oil breathed out 
from said branching hole, or an oil mist, it is desirable to form a chamfer in the delivery of this 
branching hole. 
[0010] 

[Embodiment of the Invention] Next, it explains about the gestalt of concrete operation of the tap 
with an oil hole by this invention, referring to a drawing. 

[001 1 ] The external view (a) of the tap with an oil hole which starts one example of this invention 
at drawing 1 , cutting-edge drawer back end view (b), the sectional view (c), and the partial 
enlarged drawing (d) of (c) are shown. 

[001 2] The tap 1 with an oil hole of this example is applied to the spiral tap used for rest hole 
processing. In this tap 1 with an oil hole, while a thread part 2 is formed in a tip side, the shank 
section 3 is formed in a end face side, and the bevel lead (incomplete thread) 5 which serves as a 
minor diameter gradually is formed in the tip side of the complete thread 4 in a thread part 2 as it 
goes at a tip. Moreover, the spiral (spiral)-like chip spillway 6 is formed in this thread part 2, and 
the chip produced by cutting through this chip spillway 6 is 'discharged at the shank section 3 side. 
[001 3] From the end face section, an oil hole 7 is drilled in it until it results in the axial center 
section of said tap 1 with an oil hole near the boundary section of a complete thread 4 and a bevel 
lead 5, and the branching hole 8 is formed in it towards three chip spillways 6 from the point of this 
oil hole 7. Each branching hole 8 is formed in the sense which intersects perpendicularly to an oil 
hole 7, and it is allotted so that the delivery may counter the boundary section of a complete thread 
4 and a bevel lead 5. In addition, as shown in drawing 1 (d), the taper-like chamfer 9 is formed in 
the delivery of the branching hole 8. 

[0014] In case a female screw is formed in workpiece using the tap 1 with an oil hole of such a 
configuration, an oil mist is supplied through an oil hole 7, and this oil mist is breathed out in the 
chip spillway 6 towards the boundary section of a complete thread 4 and a bevel lead 5 through the 
branching hole 8. In this way, an oil mist can fully be supplied to the cutting point near the boundary 
section of this complete thread 4 and bevel lead 5, an oil mist can be made to adhere to that cutting 
point certainly, and this cutting point will be made effective lubrication and cooling. Moreover, 
since it is formed in the sense the sense and the branching hole 8 cross at right angles to an oil hole 
7, in case the chip produced by cutting is discharged through the chip spillway 6 at the shank section 
3 side, there is no possibility of invading in the branching hole 8, and this chip can be discharged 
smoothly. Consequently, breakage of the tap by the excessive tapping torque which considers the 
seizure or chip plugging of a tap by the poor lubrication under cutting as a cause is avoidable. 
[001 5] Myst processing was carried out conventionally which is shown in the tap 1 with an oil hole 
and drawing 7 of this example, using elegance respectively, and it compared about each tool life. 
This test result is as follows. Here, in this Myst processing, the air amount of supply is made into 
200 - 300 L/min to the amount 3 of cutting fluid - 20 cc/min. 

[0016] ** [-ed ] material: In lamination fault sheet processing of M20x2.5 by SS400 and cutting 
speed:20 m/min, although it broke with lengths of cut 0.6-9. 6m in elegance conventionally, in this 
example article, there was no breakage at 44.8m and it was normal wear. 

** [-ed ] material: In plank processing of M1 6x2.0 by SS400 and cutting speed:30 m/min, although 
it broke with lengths of cut 2.8-1 8.5m in elegance conventionally, in this example article, there 
was no breakage at 92m and it was normal wear. 

** [-ed ] material: In lamination fault sheet processing of M24x3.0 by SS400 and cutting speed:35 
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m/min, although it broke with lengths of cut 0.6-1 .7m in elegance conventionally, in this example 
article, there was no breakage at 29.4m and it was normal wear. 

[0017] The above test result shows that a tool life is sharply extensible compared with the case 
where this example article uses elegance (spiral tap with an oil hole of a wet specification) for 
Myst cutting conventionally. 

[0018] It is not necessary to restrict the drilling include angle of the branching hole 8 to 90 
degrees, and it does so the thing which has whenever [ tilt-angle / of 80 degrees - 90 degrees ] 
positively to the axial center of a tap at least, then the same operation effectiveness as the above- 
mentioned in this example. 

[0019] In this example, although the taper-like chamfer 9 shall be formed in the delivery of the 
branching hole 8, as this chamfer, the chamfer 1 0 of an R configuration as shown in drawing 2 (a), 
and the example which does not prepare a chamfer are also possible [ although not illustrated it is 
good also as a chamfer of C configuration, and ] as shown in drawing 2 (b). In addition, these 
chamfers are prepared when aiming at the spreading effect of an oil mist (cutting oil). 
[0020] Although this example explained the spiral tap which mainly stops and is used for hole 
processing, this invention is applicable also to the point tap used for the hand tap and rest hole 
processing which are used for rest hole processing and through-hole processing. 
[0021] Drawing 3 shows the example applied to the hand tap, (a) is cutting-edge drawer back end 
view, and (b) is an external view. 

[0022] In the tap 1 1 with an oil hole of this example, it has a thread part 1 2 and the shank section 
13, and the bevel lead 15 which serves as a minor diameter gradually is formed in the tip side of 
the complete thread 1 4 in a thread part 1 2 as it goes at a tip. Moreover, it applies to the point of 
the shank section 1 3 from the tip of a thread part 1 2 at a periphery, and the chip spillway 1 6 of 
three articles is formed in the longitudinal direction of a tap. r 

[0023] From the end face section, an oil hole 1 7 is drilled in it until it results in the axial center 
section of said tap 1 1 with an oil hole near the boundary section of a complete thread 4 and a bevel 
lead 5, and the branching hole 1 8 is formed in it towards three chip spillways 1 6 from the point of 
this oil hole 17. To the oil hole 17, towards the front, each branching hole 18 inclines a little, is 
formed, and it is allotted so that the delivery may counter the boundary section of a complete 
thread 4 and a bevel lead 5. Here, it is suitable for whenever [ tilt-angle / of the branching hole 1 8 
to an oil hole 1 7 ] to set it as the range of 45 degrees - 90 degrees. 

[0024] Since an oil mist is breathed out in the chip spillway 1 6 towards the boundary section of a 
complete thread 1 4 and a bevel lead 1 5 through the branching hole 1 8, an oil mist can fully be 
supplied to the cutting point near the boundary section of this complete thread 1 4 and bevel lead 1 5, 
and an oil mist can be made to adhere to that cutting point as well as said example certainly 
according to the tap 1 1 with an oil hole of this example. However, since the tap 1 1 with an oil hole 
of this example is used mainly for through-hole processing, even if it sets whenever [ tilt-angle / 
of the branching hole 1 8 to an oil hole 1 7 ] as the range of 45 degrees - 90 degrees, a possibility 
that a chip may invade in the branching hole 1 8 does not have it. In addition, when stopping and using 
this hand tap for hole processing, it is desirable to set whenever [ said tilt-angle ] as the include 
angle of about 90 degrees in consideration of plugging of a chip. 

[0025] Also in this example, when aiming at the spreading effect of the oil mist breathed out from 
the branching hole 1 8, the chamfer of the shape of a taper, an R configuration, or C configuration 
can be prepared in the delivery of this branching hole 1 8. 

[0026] Drawing 4 shows the example applied to the point tap, (a) is cutting-edge drawer back end 
view, and (b) is an external view. 

[0027] In the tap 21 with an oil hole of this example, there is no fundamentally different place from 
the tap 1 1 with an oil hole of a previous example about the configuration except having a peeling cut 
22 in the point of chip spillway 1 6'. Therefore, suppose that it stops into the part which is common 
in the previous example giving the "'" (dash) notation to a sign, and the detailed explanation is 
omitted. 

[0028] In said each example, although Myst processing or semi dry processing was explained as a 
premise, even if it applies the tap with an oil hole of this invention to the usual wet cutting, it can 
expect necessary effectiveness. 
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